Vocational education and training (VET) has been facing a lot of challenges lately in the context of geostrategic forces that are shaping our world. Recent technological changes, combined with shifts in global economic power, accelerating urbanization, and demographic changes have put pressure on the VET to become more responsive to the needs of the labour market and society. E-learning has been seen as an effective way of improving the quality of teaching and learning in VET schools due to its various forms. Nevertheless, there has been some disagreement in the litearture on the advantages and disadvantages of the use of of e-learning in VET. Besides, some studies recently reported a decline in enthusiasm about the effects of e-learning in companies. In order to closely examine the effects of e-learning in VET, we conduct a literature review. We then carry out a discussion of the pros and cons with the aim of developing suggestions for the better use of e-learning in VET. The results of the litearture review show that learners and providers of e-learning benefit from it in different ways. In order to minimise the risks involved in using e-learning, a mixture of online and face-to-face events could be used, and adjusted pedagogical concepts should be designed and developed explicitly for e-learning.
Introduction

Statement of the Problem
Many companies are facing increasing skill demands, and cost and innovation pressures caused by ongoing globalisation and the internationalisation of markets. The internationalisation of many areas of responsibility requires additional qualifications and new skills and has a lasting influence on the learning processes and workflows within companies. Moreover, digitisation and electronic networking are becoming increasingly prevalent in our everyday lives. The proliferation of computers, smartphones, and other digital media means that we now have access to an ever wider range of media. As a result, training needs have grown in many companies. In order to meet those changing needs of the business companies VET schools are expected to equip students with skills demanded from the companies which correspond to the latest technologies. However, due to the scarcity of resources as well as cost pressures, this increased need for training can no longer be covered by classroom teaching alone. The appearance of new digital media has supported the spread of e-learning (Gros & García-Peñalvo, 2016) . The use of electronic media is, therefore, taking on a more important role. In this context, new forms of teaching and learning under the umbrella term "e-learning" are becoming increasingly important in VET.
In recent decades, e-learning has become an important learning and teaching mode at all levels of educationhigher education, vocational training and also in primary and secondary schools (Gros & García-Peñalvo, 2016) . However, e-learning is not a new method of knowledge transfer, but rather the conveyance of information using new media (Eickhoff, 2008) . Theoretical discussions around e-learning focus primarily on how to use it as a means of improving the efficiency of VET (Dittler, 2003 , Riekhof & Schüle, 2002 , Scheffer & Hesse, 2002 . Many companies and VET schools place high hopes in e-learning. But what are the arguments in favour of e-learning? Above all, the benefits of e-learning are that it eliminates the need to travel to the educational facilities, and allows the time, place, and pace of learning to be determined by the learner (Huchthausen & Droste, 2014) . It is, therefore, clear that the topic of e-learning is of current and future relevance. In addition to the temporal and spatial flexibility offered to teachers and learners, the use of electronic media in the learning process promises to increase the motivation to learn, improve learning performance, and reduce training costs (Howe & Knutzen, 2012) . However, although many sources of literature indicate that e-learning can improve teaching and learning in VET, its integration into existing VET programmes is seen as a complex process which involves a number of different obstacles (Balanskat et al., 2006) . Those obtacles include teacher behaviour and attitude towards e-learning, as well as the need to modern technological infrastructure in VET institutions (Brolpito et al., 2016) . Further barriers to the acceptance of e-learning in VET include various competence levels of teachers and trainers, as well as different educational traditions and cultural predispositions in VET institutions (Heuel & Feldmann, 2014) . Besides, there is some evidence that the enthusiasm surrounding e-learning has gradually declined. Some companies have already had negative experiences with e-learning and it sometimes fails to live up to the high expectations placed on it (Reglin & Severing, 2003) .
It is, therefore, necessary to take a look at the causes behind these trends in order to possibly understand why e-learning has only achieved moderate success in some cases. In addition, some inconsistencies in the literature, e.g. no common definition of the term "e-learning", different spellings (eLearning, E-Learning, e-Learning), and different approaches to classifying the types of use and forms of e-learning, point to the need for critical analysis and systematisation of the existing views and concepts that deal with e-learning. Furthermore, it is important to examine more closely the pros and cons of e-learning versus traditional learning formats in order to find the most effective and successful use of e-learning for VET.
Objectives and Approach
The aim of this paper is to provide information on the current state of research on e-learning and to develop recommendations for the better use of e-learning in VET. In order to achieve this goal, four key areas around the subject "e-learning" with regard to VET are treated by means of a literature review: definition, forms, advantages and disadvantages of e-learning. In the second chapter, the theoretical foundations of e-learning are set. First, the term "e-learning" is defined. There are many different definitions and similar terms in the literature that address learning through electronic media. Therefore, it is first necessary to define the term and find a suitable definition in the context of VET. Following this, the different forms of e-learning are presented. As there are many different forms, it is necessary to classify these according to certain criteria. Identifying existing classification criteria and forms of e-learning could prove helpful for further study of the subject matter. The third chapter is dedicated to the positive and negative aspects of e-learning in comparison to classic learning formats used in VET. For this purpose, the advantages and disadvantages of e-learning are presented based on existing approaches, concepts and opinions in the scientific literature, and a comparison is made. The most important findings are presented in a table in order to provide a better overview. A discussion of the pros and cons is carried out with the aim of developing suggestions for the better use of e-learning in VET. This work does not aim for full coverage of the topic, but only looks at some 40 selected literature sources that represent larger thematic groups for the period 2001-2018.
E-learning in VET
Definition of e-learning
The concept of e-learning has been in existence since the second half of the 1990s (Howe & Knutzen, 2012) . It was first used at a seminar and from there spread very quickly. However, the use of the term has not always been consistent (Strittmatter & Niegemann, 2000) . In dealing with the subject of digital media, a variety of terminology can be identified, which is used more or less synonymously with the term "e-learning". Examples include: computer-or web-based training or learning, multimedia learning, computer-aided learning, mobile learning, online learning, distance learning, electronic learning, tele-learning, tele-teaching, and distance education. This flood of concepts came about as a result of the rapid development of information and communication technologies that created new corresponding word creations. Even the spelling varies: eLearning, E-Learning, e-Learning. Nevertheless, the word combination of the two components "e" and "learning" is not self-explanatory (Schnekenburger, 2009 ). The term e-learning is multifaceted, making the search for a common definition more difficult. According to Lehmann and Bloh (2002) , e-learning is a collective term for all kinds of virtualised teaching and educational offers. Schnekenburger (2009) defines e-learning as learning with electronic media. The difference between these two definitions lies essentially in the words "virtualised" and "electronic". Other authors use the term e-learning to mean the use of the Internet when learning. For example, Döring (2005) points out that the term e-learning is not a unified form of learning or teaching, but represents a collective term for various teaching-learning scenarios using online media. Reinmann-Rothmeier (2003) argues that e-learning is used as a collective term for all types of media-based learning, including both intranet and internet based. These definitions all have one thing in common: the authors agree that e-learning is not an independent learning form, strategy or method. Rather, e-learning is related to the support of learning processes using electronic, digital or Internet-based media or telecommunications networks -the learning process remains the same. One current definition is: "E-learning is the electronic support of learning, whereby, in terms of implementation, particular focus lies on the specific didactic preparation and production of learning content for delivery through electronic media, as well as the underlying (up-to-date) software and technical platforms." (Sitzmann, 2015) . However, examination of the terminology in the literature leads to another important insight: despite the similarities mentioned, most definitions of e-learning can be divided into two groups. The first group of definitions covers e-learning as a generic term for computer-aided learning in the broad sense. All possible forms of teaching and learning are implied: computer-aided, multimedia, tele-medial, net-based (Riekhof and Schüle, 2002) . According to the literal meaning of the term "electronic media", not only the computer but also the television, the radio and the CD/DVD player could be included. The second group of definitions includes the concept of e-learning in the narrower sense. Similar to using the prefix "e" in other words, such as e-commerce or e-business, the term e-learning stands for Internet-based applications. Only the Internet-based transmission of learning programs or content is implied here (Kerres, 2012) . In her dissertation, Lenz (2009) points to a third possible definition of the term e-learning: learning just-in-time, i.e., independent of time and place. It is not of importance whether the process is on-line or off-line, nor which media is used. Despite the division of definitions into these three groups, the meaning of the term e-learning remains unclear and very broad. There is no clear distinction from computer-based training, educational television, webinars, online courses, videoconferencing, sharing of learning content via YouTube, social media, blogs, e-mail, Skype, chat, newsletters, etc. Can all of this be including under e-learning? The range of implementation of media-based learning offers seems to be very large. Where does learning end and pure communication or data exchange through various media-based channels begin? This question leads us to the next chapter, where we attempt to classify the forms of e-learning according to different criteria. Schnekenburger (2009) claims that there is no single concept of e-learning, as the ideas and technical developments are too different. New types of digital media and forms of information and data exchange are continually appearing and with them they bring new word combinations and terms around the topic of "e-learning". Therefore, the focus should no longer lie on the term e-learning, but on the forms and applications of e-learning for VET.
Forms of e-learning
As already mentioned in chapter 2.1, e-learning can be divided into two categories with regard to the type of electronic media used: online and offline, or web-based and computer-based. The first case involves learning on devices that have connection to the Internet. The second case refers to media that can be played back on devices without an Internet connection. We, however, go a few steps further and look at other forms of e-learning which are presented in the literature. Hahne (2003) proposes a distinction between formal and informal e-learning. The criterion for this differentiation is logical and simple: formal or informal learning opportunities. Formal learning offers are courses or seminars that require formal registration. Such events are planned by a course provider, prepared for media transmission, and carried out at designated times. Usually a fee is required, and a virtual teacher/tutor/contact person is available to coordinate the learning process. Furthermore, formal e-learning is bound to certain learning objectives and qualifications, and ends with an exam, a certification or an authorisation.
In informal e-learning, the learning process takes place in a more or less unplanned manner and via informal channels (YouTube, Facebook, Twitter, Xing, etc.). There is no teacher, and the learner is required to locate the information by himself or herself (Cox, 2013) . Meerten (2003) also differentiates between a functional and an intentional form of e-learning. Functional e-learning takes place on demand and usually during work hours. Here learning revolves around trying to find a solution to a specific problem or a clearly defined task. This refers to self-directed work or problem-related learning (Wang, 2018) . The learner tries to find the required data and information independently (learning by doing). By contrast, intentional e-learning only takes place if the training is structured and prepared by a teacher in a didactic and methodological way. As such, an "intended" learning concept is one that is coordinated or controlled by a teacher.
De Witt (2012) proposes a different classification of e-learning. It is based on three learning trends: mobile learning, social learning, and game-based learning. Mobile learning takes place on mobile devices such as smartphones, notebooks or tablets with touchscreen. The mobile devices serve simultaneously as a source of information, a communication medium and a cognitive tool (Döring, 2005) . Such forms of e-learning are becoming increasingly popular, as many learners own such devices privately and are often on the go. Social learning is a form of learning which reqires participation of interest groups or (learning) communities. Often, such virtual on-line communities can be found or created using social media (Facebook, Twitter, forums, 
Advantages and Disadvantages of e-learning Compared to Traditional Forms of Learning
E-learning presents advantages as well as disadvantages for learners, teachers and providers (companies, training centres, VET schools). Initially, the use of new electronic media triggered great enthusiasm, but it was followed by disillusionment and scepticism (Njenga & Fourie, 2010; MacKeogh & Fox, 2009; Zimmer, 2005; Reglin & Severing, 2003) . It is, therefore, interesting to look at the positive aspects that led to such enthusiasm, as well as the negative features, risks and challenges that exist or could arise in the use of e-learning. A critical analysis of the advantages and disadvantages of e-learning compared to traditional learning formats could shed light on why the use of e-learning for VET has not always been as successful as initially hoped. We then attempt to derive some recommendations towards improving the application of e-learning.
Advantages of e-learning
E-learning has a number of advantages over traditional learning formats. Palmer (2002) argues that e-learning is the engine of modern education and training. Zinke (2003) claims that e-learning means that new learning content can quickly be made accessible to a large number of learners over long distances. In this way, providers save valuable time that learners would otherwise spend traveling. In addition, savings are made in terms of travel and accommodation costs as well as costs for the rental of training spaces. E-learning is particularly relevant for companies that have multiple locations in different regions or in hard-to-reach or remote areas. Kerres (2012) points to the possibility of individually adapting the learning content and the learning pace to the needs of the learners, which in his opinion can lead to a reduction of the learning time. E-learning enables students to develop their creativity and offers innovative learning scenarios and (media-based) didactic concepts, which results in the "transformation of the learning culture" (Reinmann-Rothemeier, 2003) . Innovative learning concepts increase the motivation to learn and the success of the trainees. Overall, Kimiloglu et al. (2017) insist that the perceived advantages of e-learning prevail the disadvantages in an organizational context. Beinicke & Bipp (2018) found out in their study that e-learning is at least as effective as classroom training and that the strengths of e-learning become more prevalent six to eight weeks after the training.
Since e-learning involves both learners and providers of e-learning courses, we would like to systemize the benefits of e-learning looking at the two groups of participants separately.
As a result of our literature review we found that e-learning offers the following benefits to learners. Learners are given great flexibility in the choice of location, timing, pace and content, as well as the ability to personalise learning objectives and content. The multimedia presentation of the learning content in the form of visualisations, animations, simulations, playful learning scenarios, and realistic and interactive exercises facilitate the learning process and increase learning motivation. Access to extensive learning content (links, search functions, glossaries, online libraries, etc.), and the use of communication and cooperation scenarios in virtual classrooms between learners and teachers as well as in groups of learners, are additional advantages. Learners are not afraid that they will have their knowledge gaps "exposed" in front of other participants. In addition, further monetary savings are made, as travel and accommodation costs are eliminated.
Advantages for course providers differ from those for learners. The providers are given the opportunity to produce, distribute and update learning content in a fast and temporally and locally independent manner. They also save on travel and staff costs. E-learning allows for an increased number of participants from different countries to take part and offers the possibility to connect interdisciplinary learning content.
Not only learners and course providers can benefit from e-learning. There are also other categories of participants, e.g. authors, lecturers, software developers and IT specialists who can receive more job orders and, thus, generate higher sales. However, we have deliberately omitted the benefits of e-learning for companies that send their employees to the training sessions. The reason for this is that the benefits for the learner also bring benefits to the employer. The companies benefit from the learning success of the learners and the cost savings. Also, the benefits to teachers/course leaders have not been highlighted in this paper because they are too specific or overlap with the benefits for course providers (e.g. challenges in designing and implementing learning opportunities or saving travel costs for the teacher).
Disadvantages of e-learning
The advantages of e-learning are offset by the disadvantages. Our literature research has shown that the following disadvantages can arise for learners. First and foremost, learners must have a high degree of self-discipline, time management skills, concentration and possibly pedagogical knowledge in order to independently control the learning process, as disturbances and distractions can occur more frequently than in the training room. In addition, learners must first build up media literacy and experience in using electronic media and programs in order to benefit from the multimedia presentation of learning content and the use of electronic learning resources. These additional requirements for learners can seriously affect the e-learning process and jeopardise the whole concept of e-learning. Some company surveys have already shown that small and medium-sized enterprise (SME) employees often do not have enough electronic media experience and have self-study difficulties (Anneken, 2016 , Lenz, 2009 . Since computers and the Internet are very frequently used in e-learning, there is a risk that the excessive use of electronic media can trigger addictive behaviour and mental illnesses (Braun, 2014) . Currently, it is not clear at what point the use of a PC can be classified as "excessive". However, such dangers to the health of learners should not be underestimated. Another disadvantage is the use of virtual classrooms in e-learning. Learning in virtual classrooms differs from learning in groups at face-to-face events, as communication takes place without the mutual presence of the participants. For this reason, learners can only develop their social skills to a limited extent and are unable to benefit sufficiently from group dynamics (Kohl, 2004) . Students have to come to terms with a series of restrictions on signals of attention and confirmation that promote understanding of the subject matter in the classroom (Wache, 2003) . Many participants of online courses suffer from isolation and anonymisation. They lack social interaction with other learners or teachers, which can significantly impair their motivation to learn (Sitzmann, 2015) . They need to learn how to properly communicate in virtual groups and understand other group members. Otherwise, misunderstandings can occur that adversely affect the learning success. The savings in travel and accommodation costs are countered by additional costs for setting up workplaces or offices so that they are suitable for e-learning. These include the cost of fast data transmission via high-speed Internet and possible acquisition costs for computers, laptops, tablets or other learning media.
The providers of e-learning courses are also faced with a number of problems and challenges. These include technical, didactic and organisational challenges in the design and implementation of learning opportunities. There are many additional tasks for e-learning course providers (Ghetto, 2013) . Because the learning materials need to be designed in such a way as to make them effective and user-friendly (Fleming et al., 2017) , the learning platforms have to be set up and supervision/support/maintenance must be organised.
Providers must first invest in the quality of the products so that the learning content has interactive elements and provides opportunities to communicate with other learners. This means additional costs for digital learning materials, software solutions, design, and implementation. Many learners also fear that they will be faced with textbook-like learning content, which will bore them and make little sense (Huchthausen & Droste, 2014) . In addition, not all topics lend themselves to mediation by electronic media, e.g. soft-skills (Lenz, 2009 ). These include topics such as conflict resolution, team skills, rhetoric, and presentation techniques. There are also additional problems attached to conducting online courses. The teachers or course instructors must control the communication process with the learner by means of specific instruments or defined text signals and coordinate the flow of dialogue. In addition, they will need to set new criteria for assessing virtual credentials that are appropriate for virtual classrooms. Besides, some teachers oppose to the use of new technologies in the classroom and do not recognize the positive aspects of e-learning (Callan et al. 2015; Njenga & Fourie, 2010) . Another barrier to the use of e-learning in VET is resilience of some institutions toward innovations (Schmidt, 2015) .
The advantages and disadvantages of e-learning for learners and providers, which we have already identified, are presented in Table 1 . An attempt was made to contrast and compare them thematically. The comparison and critical analysis of the pros and cons attributed to e-learning in the literature allows us to draw some conclusions about the possible problems and potentials of e-learning in VET.
Summary and Conclusions
The literature analysis showed that most definitions of e-learning can be divided into three categories. The first category of definitions comprises e-learning as a generic term for learning by using electronic media in the broad sense. All kinds of media are included: computer, Internet, TV, radio, telephone, mobile phone, CD-ROM, CD/DVD player, etc. The second category of definitions covers the concept of e-learning in the narrower sense. Similar to using the prefix "e" in other words such as e-commerce or e-business, the term "e-learning" stands for learning using Internet-based applications. The third category of definitions interprets e-learning as "just-in-time" learning (independent of time and place). It does not pay close attention to which media are used and whether an Internet connection is needed.
E-learning is characterised by a variety of forms. Some examples include webinars, virtual classrooms, serious games, podcasts, emails, chats, forums, social media, business games, learning journals, educational films, etc. There are several criteria that could be used as classification features: learning offer (formal, informal); learning activity (individual learning, collaborative learning); learning medium (online and offline, or web-based and computer-based); learning objective (functional and intentional); and learning trends (mobile learning, social learning and game-based learning).
E-learning has a number of advantages and disadvantages compared to traditional classroom teaching. We looked at the pros and cons from two perspectives: the learner's perspective (apprentice, staff, students, trainees) and the provider's point of view (VET institution, training centre, companies, etc.). The presentation of the pros and cons from the perspective of the teacher or lecturer, was deliberately omitted because it overlaps. The literature review found that learners value the following aspects of e-learning: flexibility in choosing location, timing and pace of learning; reduction of the learning time by individualisation of the learning content; increased motivation to learn thanks to multimedia presentations, access to online libraries and the use of virtual classrooms; and elimination of travel and accommodation costs. However, learners also need to consider some risks: e-learning requires self-discipline and media literacy, can trigger an addiction through excessive use of electronic media, slows the development of social skills through spatial isolation of participants, and requires the workplace to be technically equipped.
Providers of e-learning courses also benefit from the flexibility in terms of time and space, which reduces costs. There is, furthermore, the possibility of connecting interdisciplinary learning content and promoting the internationalisation of teaching. However, to take advantage of these benefits, providers must overcome some challenges. Virtual learning offers must be well planned and implemented technically, didactically and organisationally, which requires additional effort. In addition, some sensitive topics are not suitable for teaching by electronic media. Controlling the learning process is also problematic because of the physical distance of the students. The table of the advantages and disadvantages of e-learning can be used as a checklist in the planning or conception phase of an e-learning course. In this way, failures and frustrations on the part of providers and learners can be avoided in the future.
The topic of "e-learning" in the context of VET is still highly topical and represents a very promising and forward-looking opportunity for education and training (Howe & Knutzen, 2013) . Huchthausen & Droste (2014) especially recommend e-learning to such providers that have multiple locations, need to repeat training frequently, and often need to conduct new product training designed for a large number of learners. For such providers, the use of e-learning to educate learners is indispensable and results in very high cost savings and more effective resource allocation.
The use of new media in VET offers great opportunities in terms of improving the quality of education and reducing costs, but presents major challenges to all stakeholders. Unfortunately, e-learning is currently used by only a small number of companies (Anneken, 2009) . Some companies have either turned away from e-learning due to their negative experiences or deliberately decided against it because of the existing risks. In such companies, the potential offered by this form of learning cannot be fully exploited. However, further education is a key success factor for the economy. Therefore, providers of e-learning courses should create the necessary framework conditions and incentives for learners who favour the use of "e-learning". In order to minimise the risks involved in using e-learning, the concept of blended learning (mixture of online and face-to-face events) could be used (Sitzmann, 2015) . The combination of two forms of learning can reduce the disadvantages and allow the best possible use of the potentials and opportunities of both forms. Another recommendation addresses the quality of e-learning opportunities. In order to counteract the possible risks and disadvantages of e-learning, pedagogical concepts should be designed and developed explicitly for e-learning. Lesson design and media use need to be rethought and adapted as needed. The media skills of learners and teachers should also be verified before the e-learning process begins and revised, if necessary.
